superconductor La2-xSrxCuo4-y is analysed. It is shown that the tilt of the CUO6 octahedra is the primary order parameter of this phase transition and that the symmetry of the shear distortion induced by the square to rectangle transformation of the oxygen basal plane of the octahedra does not allow a splitting of the Van Hove singularity in the density of states. Consequences on the mechanism of the T-O phase transition and the variations of the superconducting temperature Tc with the band filling are analysed. The T-O transition observed in the other series of high Tc superconductors, YBa2Cu3O6+03B4 is briefly discussed from the same symmetry point of view. Introduction.
Since the very beginning of the discovery of the new high Tc superconductors L82-xSrx Cu04-y [1] and YBa2CU-306+,6 [2] , questions have been raised concerning the possible interplay between the occurrence of superconductivity and the existence of structural phase transitions.
In this respect, the two compounds seem to behave quite differently. In the La2-xSrxCU04-y series at ambient pressure, the highest Tc values are observed in the Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphys:01988004903037500 orthorhombic phase [3, 4] close to the critical concentration zc-0.2 for the occurrence of the orthorhombic to tetragonal (4-T) phase transition [5, 6] . However, there is strong evidence that superconductivity subsists in the T phase : i) at ambient pressure for z&#x3E;xc [3] ; ii) under pressure for xxc (tic goes on increasing [7] even when the 0 distortion has been suppressed by pressure [8] . The situation is less clear in the YBa2Cus06+6 series due to the variation of the oxygen content with temperature [9] but it seems that superconductivity is best observed in the range of stoichiometry where the 0 distortion occurs (b &#x3E; 0.5 according to Ref. [10] ). Yet when iron is substituted for copper, superconductivity subsists while the 0 distortion seems to disappear [11] .
In the framework of the weak electron-electron coupling limit, mechanisms have been proposed for La2-xSrxCu04-y [12] [13] [14] 4] in the tetragonal structure, and in the orthorhombic structure. The shear distortion angle relative to the tetragonal axes is thus defined by :
The tilting mode of the octahedra leads to a doubling of the unit cell, and structural studies [16] [21] . The observation of a decrease of the shear moduli in polycrystalline Lal.g,5Sro.1.5CU04-y at TTO, 180K [22] is in agreement with such a prediction, but further confirmation should be searched on single crystals.
Finally, we want to emphasize that the temperature dependence of 8 is mainly related to the increase of e below TTO. Actually from equations (1) and (2), a development of 9 to lowest order in e and a gives :
From the data of Lal.8SSrO.lSCU04-y at 10 K z = 0.0098 A, Q = 0.057 rd [171) the first term is about 4.5 times larger than a2/2. 0 is thus roughly proportional to z. It is worth noting that, even in the absence of the deformation e of the octahedra basal plane, a shear distortion 9 N -Q2/2 would result from the tilt of octahedra. However its sign would be opposite to the observed one. This means that there is a specific mechanism for that elastic distortion which remains to be understood, in addition to the one driving the instability of tilt of the octahedra.
We summarize the main conclusions of this section : (i) the tilt of the octahedra drives the T-0 transitions ; (ii) a distortion c of the basal plane of the octahedra accompanies this tilt with e -a2; (iii) in the orthorhombic phase, as represented in figure lb, all the Cu-0 distances in the basal plane of the octahedra remain unchanged when the angle 4 -Cu -0 deviates from 90° .
2. Consequences for the electronic structure of La2-.,Sr., ,,,CU04-y- The mechanism of the T-0 phase transition which was previously attributed [12] [13] [14] 4] (Fig. 4c) [19] . The Yet, it is clear that future efforts should be put on the understanding of the electronic structure of YBa2Cu306+6 for 6 &#x3E; 6c , where both superconductivity and T-0 ordering are observed.
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